Difficult airway management has achieved a higher profile over the last decade. The Difficult Airway Society 1 and American Society of Anesthesiologists 2 have compiled airway management algorithms and difficult airway equipment lists. The most recent National Audit Project of the Royal College of Anaesthetists and the Difficult Airway Society 3 (NAP4) was devised to estimate the incidence of major complications of airway management during anaesthesia in the United Kingdom. It demonstrated an incidence of one event per 22,000 general anaesthetics, with 42% of these being due to difficulty with intubation, 12% of all events resulting in death and 24% where equipment and resource issues were causal or contributory factors. This implies that, although these incidents are not common, the associated morbidity and mortality rates are high.
In 2007, Baker et al 4 published an audit of airway management equipment prior to the publication of region-specific guidelines and found inadequate provision of difficult airway equipment across many public and private sites, with only 43% of sites having a dedicated difficult airway container (DDAC). In addition, only 16% of sites providing paediatric anaesthesia had a paediatric DDAC.
SUMMARY
The importance of appropriate equipment to manage the difficult airway has been highlighted by the publication of the Australian and New Zealand College of Anaesthetists (ANZCA) guidelines in 2012. We set out to audit compliance with these guidelines in all public and private sites providing general anaesthesia in metropolitan Perth. Public and private healthcare websites identified 39 sites of which 37 were studied. Institutional and ethics approval was obtained. A tick-box design audit tool, based on the ANZCA guidelines, was used to collect information regarding the dedicated difficult airway container (DDAC) at each site. As recommended in the guidelines, only equipment within the DDAC was considered. Further data about each site, including the number of theatre suites, satellite anaesthetic areas, use of capnography and categories of patients treated (adult, obstetric and paediatric) were collected. An adult DDAC was found at 92% of all sites, but none of the sites had all the essential equipment listed in the ANZCA guidelines. There was limited provision of adult difficult airway equipment within private sites compared to public, and less provision of paediatric difficult airway equipment across all sites treating paediatric patients in metropolitan Perth. Capnography was available in 76% of post anaesthesia care units and used regularly in 27%. Adherence to the ANZCA guidelines regarding the DDAC could be improved. Standardised equipment across a metropolitan region would be of value in the management of the difficult airway.
In 2008, the Australian and New Zealand College of Anaesthetists (ANZCA) commenced the process of developing their own difficult airway management guidelines. Following extensive consultation and a one-year pilot, the background paper Guidelines on Equipment to Manage a Difficult Airway During Anaesthesia (PS56 BP) 5 was released, followed in 2012 by the final version of the policy document, PS56: Guidelines on equipment to manage a difficult airway during anaesthesia 6 . We performed an audit of all sites providing general anaesthesia across metropolitan Perth to assess compliance with these guidelines.
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FIGure 1: Number of operating theatres in public and private hospitals. 
MATERIALS AND METHODS
Perth is the capital city of Western Australia. The metropolitan region that we studied has a population of 1.7 million 7 , covers an area of 5423 km 2 and had in excess of 180,000 elective and emergency surgical cases in 2010/11 8 . Thirty-nine sites providing general anaesthesia were identified for the purposes of the audit using the Western Australia Department of Health website, as well as private healthcare providers' websites, to ensure that all public and private hospitals and clinics providing general anaesthesia in the region were identified. Phone contact was made to clarify the type of anaesthesia provided (general, sedation or local anaesthesia) if this was not clear from a clinic's website.
Site-specific audit approval and formal ethics approval were obtained from Joondalup Health Campus Human Research Ethics Committee (Reference number: 1220). Once permission was obtained from the individual sites, a convenient time to visit was organised.
An audit tool was developed based on the current ANZCA guidelines. It was a simple tick-box designed to collect data about each site, including the number of theatre suites, satellite or remote anaesthetic areas and patient groups treated (adult, obstetric and/or paediatric), as well as details regarding the DDAC. Only essential equipment within the DDAC was considered, as recommended in the ANZCA guidelines.
The audit tool included the first four sections detailed in the guidelines: adult and paediatric essential equipment to be found within a DDAC, supplementary equipment, flexible intubating bronchoscopes and quality assurance measures. The adult essential equipment list consists of 41 pieces, including oro-and nasopharyngeal airways of specific sizes, laryngoscope handles and blades, endotracheal tube introducers, laryngeal mask airways (of specific sizes and types), equipment for emergency cricothyroidotomy, an oesophageal intubation detector device and a means of immediate CO 2 detection. A further section of the guidelines describes the contents of a practical emergency airway management kit. In order to provide an estimate of travel time for the DDAC we used a stopwatch to measure the time taken to walk briskly between anaesthetising locations within each hospital. At the sites with more than one container, a member of theatre staff responsible for the DDAC was asked if the containers were identical to the one being examined or not. Only one DDAC was examined in detail at each site.
The availability of a paediatric DDAC is recommended in the guidelines and should be available within 60 seconds, wherever paediatric airway management occurs. We considered a paediatric DDAC of any description. We accepted a drawer within a DDAC or a dedicated tray or box, but we did not accept a general paediatric anaesthetic or resuscitation trolley as a paediatric DDAC.
The audit tool was completed by one of the five co-investigators, who visited each of the 37 participating sites between October 2012 and March 2013. Following completion of the audit, each site received their own confidential performance report comparing them against the current ANZCA guidelines.
Data were entered into a Microsoft Excel spreadsheet for statistical analysis. All institutions were deidentified for the purposes of analysis.
RESULTS

Sites
Thirty-nine sites were identified, 13 public and 26 private. Permission was obtained to audit 37/39 sites. The median number of operating theatres was two (range 1 to 17) per institution in the private sector and five theatres per institution (range 1 to 15) in the public sector ( Figure 1 ). Thirty-six out of 37 sites provided adult anaesthesia, 25/37 provided paediatric anaesthesia and 13/37 provided obstetric anaesthesia ( Figure 2 ).
Dedicated difficult airway container
Thirty-four out of the 37 sites had a DDAC of some description. The three public and private sites with no DDAC consisted of single operating theatre suites, performing eye surgery, electroconvulsive therapy or dental surgery. Twenty-nine sites with between one and ten theatres had one DDAC; three sites with 3 to 17 theatres had two DDACs and two sites with 12 to 15 theatres had three DDACs. On questioning a member of theatre staff responsible for the airway equipment at each of the five sites with more than one DDAC, four out of five said that their DDACs were identical. We only assessed one container at each site.
Satellite anaesthetising locations
Forty-one percent (15/37) of the sites audited had remote or satellite anaesthetising locations ( Figure  3 ). Of the sites with such locations, 33% (5/15) had a radiology suite, 33% (5/15) had an electroconvulsive therapy suite, 87% (13/15) had an endoscopy suite and 40% (6/15) had a cardiac catheterisation laboratory. Of a total of 29 satellite locations in 15 sites, 72% (21/29) were more than 60 seconds away from the theatre suite DDAC and of these, 62% (13/21) had their own DDAC.
Anaesthesia and Intensive Care, Vol. 42, No. 5, September 2014 Adult essential equipment
The ANZCA guidelines list 41 pieces of recommended adult essential airway equipment, including that for an emergency cricothyroidotomy. Despite the presence of an adult DDAC in 34/36 sites, not one site had all the recommended equipment ( Figure  4 ). This was due to the absence of certain pieces of equipment: oropharyngeal airway size 6 present in 13/36 (36%), oesophageal intubation device only present in 1/36 (3%), immediate CO 2 detection device available on the DDAC in 9/36 (25%), tracheal hook in 13/36 (36%) and tracheal tubes size 6 and 7 in 18/36 (50%), tracheal dilator in 13/36 (36%), tracheostomy tubes in 15/36 (42%) ( Figure 5 ). In addition, there was differing availability of equipment between private and public sites, with less generally available at private sites.
Paediatric essential equipment
There are approximately 40 pieces of recommended paediatric essential airway equipment included in the ANZCA guidelines. In comparison to the adult equipment, paediatric equipment was less well represented in the hospitals audited. Only 11/25 (44%) sites that provided paediatric anaesthesia had a paediatric DDAC ( Figure 6 ) and only a few DDAC had a large proportion of the essential equipment with deficiencies in the largest and smallest sizes of all devices (Figure 7) . At most, 20/25 (80%) sites had a particular piece of paediatric equipment, for example, a straight laryngoscope blade or size 1 Guedel airway.
Flexible intubating bronchoscopes
There was less availability of adult flexible intubating bronchoscopes at the private sites (12/24, 50%, compared to the public (12/12, 100%) despite being useful airway tools. When they were present, the ancillary equipment required for use was often not present in the same container or space ( Figure 8 ).
Supplementary equipment
The guidelines identify a number of different categories of equipment to fulfil supplementary roles, with an emphasis on departmental preference and familiarity. A difference between the availability of equipment in public and private sites was seen across both the adult and paediatric groups ( Table 1) . 
Quality assurance measures
Thirty-one out of 37 (84%) DDACs were clearly labelled to distinguish them from other emergency trolleys, with 10/37 (27%) having a label on the wall to mark the location of the DDAC. In 8/37 (22%) the label on the wall was clearly visible and easily distinguishable from other labels and notices on the wall. All sites had essential equipment available within 60 seconds within the operating suite. Thirtythree out of 37 (89%) had supplementary equipment available within five minutes within the suite, thus complying with the guidelines. Twenty-seven out of 37 (73%) had contents listed on an external label. Thirtytwo out of 37 (86%) had a contents checklist, but for only 20/37 (54%) did the checklist match the actual contents on the day of the audit. A daily DDAC check was performed in 25/37 (68%) of the sites according to a senior member of theatre staff, with 26/37 (70%) documenting these checks in a logbook available on the DDAC. Thirty-five out of 37 (95%) of the sites had a designated member of staff responsible for the equipment, whilst 35/37 (95%) provided staff orientation to the location of the DDAC and 33/37 (89%) sites provided staff orientation to the difficult airway equipment. Sixteen out of 37 (43%) sites had information available on the DDAC, with 11/16 (69%) providing guidelines directly related to the management of the difficult airway, 30% of all the DDACs.
Capnography
All the sites audited had capnography in the operating theatre. Twenty-eight out of 37 (76%) had capnography available on one or more monitors in the post anaesthesia care unit (PACU) and on questioning a senior member of theatre staff, this was used for the majority of patients in 10/37 (27%) (Figure 9 ). Further data regarding the specific clinical situations where capnography was utilised in PACU were not collected.
DISCUSSION
The findings of our audit are an improvement on those of Baker et al in Auckland in 2007 4 , although there was not widespread adherence to all the ANZCA recommendations. Despite our findings that an adult DDAC was present at the majority of sites, many pieces of equipment were not available when compared to the ANZCA policy document PS56. There may be a lack of awareness of the guidelines or our results may reflect regional preferences for difficult airway management. The uptake of videolaryngoscopes over the last few years may have changed the consideration of an oesophageal intubation detector device from an essential piece of equipment to a supplementary one. Paediatric endotracheal tubes may be used as paediatric nasopharyngeal airways by some paediatric anaesthetists, reflecting the absence of these on some paediatric DDACs. However, the policy does not allow for this interpretation and is prescriptive in the sizes of paediatric equipment deemed necessary.
The availability of capnography in PACU complies with ANZCA guidelines but details of its use would need a more thorough investigation. Postoperative capnography was highlighted in NAP4, where it was deemed to be an essential tool in diagnosing obstructed airways in PACU. In closed claims analyses 9 in the United States, despite a reduction in anaesthetic claims during the induction phase, there has been little improvement in claims during emergence or in PACU.
Our study noted a consistent difference between the availability of difficult airway equipment in public and private hospitals. We postulate that there are a number of potential reasons for this; public hospitals are training arenas and so access to the full range of difficult airway equipment is a priority. In contrast, there are few trainees working in the private sector with only specialist anaesthetists providing anaesthesia in most of these institutions.
This study has a number of limitations. A major weakness is that it was not a true 'snapshot' audit as sites were contacted prior to our visit. We initially sought institutional permission to minimise the Hawthorne effect, the phenomenon whereby participants in an experiment alter or improve their behaviour following inclusion in a study. However, due to low rates of participation we changed our methodology to include approaching senior theatre staff (Heads of Anaesthesia and Theatre coordinators) for permission. The possibility of sites updating their DDAC equipment prior to our visit cannot be excluded. It was detrimental to the study design but we considered it to be of benefit to future patient safety at those sites. In addition, we only considered the equipment that was present in the DDAC. It is possible that sites may have had all the items within the department, but not in a DDAC, and consequently performed poorly in the audit. It is essential to recognise that the ANZCA policy is an attempt to centralise difficult airway equipment and not have it spread around the theatre complex. A number of sites questioned the value of having essential items duplicated on the general theatre anaesthetic trolley and the DDAC. The importance of having all items in a single container ensures that, whether the DDAC is needed in theatre, PACU or taken to an outside area, all essential items are easily available without timecritical delays. Having all the essential equipment in a DDAC is readily auditable and remains an important backup for absent or malfunctioning equipment kept in theatre. We only assessed one of the DDACs at each site, so we may have overestimated the availability of equipment at sites with more than one container. Recommendations with regard to ratios of containers to numbers of theatres are not given in the guideline. As only two of the large teaching hospitals had 'grab bags' in addition to their DDACs and the focus of the audit was on the DDAC, details of these were not included in the final analysis.
We only assessed the presence of equipment, not the functionality or ability to use it in a crisis. There were clear differences between containers that were well-labelled and organised and ones that contained the same equipment but were poorly put together. It was not unusual to find multiple, different, pre-packaged kits performing the same function present in one drawer. This was often seen with cricothyroidotomy equipment and could cause confusion in a crisis. Inter-observer bias is an issue we attempted to minimise by creating an objective audit tool. We only included hospitals or clinics performing general anaesthesia, so our findings cannot be extrapolated to other sites solely performing procedural sedation and/or analgesia.
Perth has a variety of healthcare facilities providing general anaesthesia across the metropolitan area. The variability in the DDACs that we encountered lends support to the standardisation of difficult airway equipment that would occur with better adherence to the ANZCA guidelines.
